Hoechst 33342 induces apoptosis and alters tata box binding protein/DNA complexes in nuclei from BC3H-1 myocytes.
Hoechst 33342 and Hoechst 33258 bind to adenine-thymine rich regions of the minor groove of DNA. Hoechst 33342, but not Hoechst 33258, induces BC3H-1 myocyte cell death and DNA fragmentation into an internucleosomal pattern characteristics of apoptosis. Hoechst 33342 has been shown to inhibit endogenous nuclear topoisomerase I activity. Another enzymatic activity utilizing the minor groove of DNA, the initiation of RNA polymerase II activity by formation of a TATA box binding protein/TATA box promoter complex, is shown to be altered using a gel mobility shift assay. A [32P]-labeled 24-oligonucleotide containing a TATA box element formed one molecular weight complex in control and Hoechst 33258 treated cells. The presence of Hoechst 33342 (26.7 microM) decreased the amount of the control complex and increased the presence of lower molecular weight species suggesting degradation of nuclear TBP and/or release of other transcription factors from the complex creating a smaller sized molecular complex which retains TATA box binding capacity. These results suggest that the pathway utilized to induce apoptosis in BC3H-1 myocytes may also involve the alteration of normal TBP/DNA complex formation and reduction in the initiation of new transcription.